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5 Claims. 

_ I have ?led an application in Germany, Febru 
ary 2, 1932. » 

' When de?ected successively by two mirror 
whose planes of vibration are inclined relatively 

6 to each other, a pencil of rays describes one of 
the known Lissajous ?gures. The form of the 
?gure depends upon the ratio of the amplitudes 
and the frequency of the vibrations as well as 
upon the phase-displacement of the two vibra 

il0 tions relative to each other., A permanent ?gure 
1 ,is obtained, however, only when the ratio of the 
1 “frequencies represents a fraction of two small 

even numbers. Otherwise, the ?gure will as 
sume successively and in a de?nite order a plu 
rality of forms, the result being a consequent 
variation of the quantity of energy in?uencing a 
de?nite portion of the surface on which the ?gure 
is formed. The fact that the repartition of en 
ergy on the said surface is varying with respect 
to time when the ratio of the frequencies of the 
two mirrors departs from its prescribed value 
is made use of by the present invention, which 
aims at maintaining automatically the frequency 
of an electric or mechanical oscillator, by mak 
ing the energy of the rays striking a de?nite por 
tion of the said surface fall- on a receiver sensi 
tive to rays, and by using this receiver for so. in 
?uencing one of the two oscillators as to decrease 
the said variation of the frequency and, conse 
quently, to maintain automatically the frequency 
of this oscillator. In a device according to the 
invention, a pencil of rays is re?ected, on a mir 

, ror that is caused to vibrate by an oscillator of 
§ a de?nite frequency (which is assumed to be 

kept constant either by itself or by other means), 
and on a mirror that is made to vibrate by the 
oscillator to be controlled, the consequence being 

' that subsequently to these two re?ections (which 
may take place in either succession) the pencil of 

40 rays describes a Lissajous ?gure. At the locus 
of this ?gureis disposed a receiver sensitive to 

15 

ceives on account of a variation of ‘the Lissajous 

manner that this source actuates an electric de 
vice controlling the oscillator. When mechani 

' cal oscillators are concerned, the mirrors may be 
placed on the oscillators themselves, or part‘of 
the surfaces» of the oscillators may be made to 
re?ect direct. ‘ 
The type of the receiver sensitive to light de 

pends more or less upon what kind of rays are 
to be ,used. In the case of visible light ‘use will 
be made, for instance, of a seleniumw or a photo 
electric cell, and‘ in the case of heat, rays, for 
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rays which, according to the ray energy it re-' 

?gure, in?uences a source of current in such a 
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instance, of a bolometer or a thermo-element. 
When applying a thermo-element, this element 
represents the receiver sensitive to light as well 
as the source of current in?uenced by it. 
The variations of energy in?uencing the re 

ceiver will, as a rule, be too small to in?uence 
by themselves an electric device suitable for con 
trolling the oscillator, use therefore being made 
generally of a relay. However, it is convenient 
not to in?uence this relay direct, but to connect 55 
the element sensitive to rays to the grid of an 
electron valve whose anode current (eventually 
after further ampli?cation) actuates the relay. 
The electric device controlling the osjlator 

may be of any type, and this according to what 70 
kind of an oscillator is used. If the oscillator 
to be controlled is a mechanical oscillator, for in 
stance a tuning fork, “the electric device may be 
an electro-n?g'rfetwhlch permits to damp as well 
as to\alter the form of the tuning fork (and, 
consequently, to alter also the frequency of this 
fork). - ' - 

The accompanying drawing. which illustrates 
the invention, represents in Figure 1 an example 
of the forms the Lissajous ?gures will succes 
sively assume in certain circumstances, and in 
Figure 2 a schematical example of the construc 
tion of the device. . 
. The form a of the Lissajous ?gures represented 
in Figure 1 arises when the ratio of the fre 
quencies is 2:3 and the phase displacement, 0. 
When the phase displacement is 1/4, 1/2, 31/4 
and 1, the forms b, c, d, and e, respectively, 
are obtained. The ratios 51/4, 31/2, and 71/4 
correspond to the forms d, c, and b, respectively. 
vWhen the ratio of the frequencies is not exactly 
2:3, the Lissajous ?gure successively assumes the 
forms a, b, c, d, e, d, c, b, a and successively re-_ 
peats taking ‘these forms. When placing at the 
locus at which the Lissajous ?gure is formed a 
receiver sensitive to rays (as is indicated in Fig 
ure 1 by small dash-line circles) that covers only 
a portion of the surface on which the ?gure is 
being formed, this receiver will be differently 
illuminated, and this in accordance with what 
form the Lissajous ?gure assumes in each in 
stance. v 

In Figure 2, f is a normal tuning fork ‘vibrating 
in a vertical plane. A tuning fork to be controlled, 
which vibrates in a horizontal plane, is desig 
nated g. Between the two tuning forks is dis 
posed a converging lens h. A selenium cell is 
designated 2'. The rays of a source of light A 
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“are so reflected on the end surface of the prong 
i1 of the tuning fork f as to traverse the lens 17. 110 



. is disposed an iron core 1 surrounded by a coil k._ 
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andtobere?ected on the end surface of theprong 
a1 of the tuning fork a. As a consequence, the lens 
7:. projects an image of the source of light at the 
locus of the selenium cell i. Next to the prong o‘, 
in the plane of vibration of the tuning fork g, 

This coil is connected by way of the contact 11, l' 
of a relay 1 and an adjustable resistance m to a 
battery n. The anode circuit of an electron valve V 
.o is connected by way of the coil of the relay 1 
to a battery p which also heats the incandescent 
cathode. The selenium cell i is also connected to 

, the battery p and by means of one of its clamps. 
to the grid of the valve. , 
The device works in the following manner. 

When the two tuning forks vibrate for instance at 
a ratio of the frequencies of 2:3, there arises one 

’ of the forms of the Lissajous ?gures illustrated in 
Figure 1 (or an intermediate ?gure), for instance 
form b. In this case the selenium cell i is not 
struck by the ?gure, it being assumed that the ar 

.rrangement.is such..that, when the grid tension 
obtaining when the selenium cell is not struck by 
the light, the anode current will not su?ice to in 
?uence the relay 1. When the ratio is not ex 
actly 2:3, the Lissajous ?gure will gradually de 
part from the form b and assume the form c. 
When the ?gure assumes the form c completely 
or approximately, the selenium cell is struck by 
the ?gure, and its resistance will be reduced. As 
a consequence, the tension of the grid alters, and 
the increasing anode current causes the relay l 
to act. The relay closes the contact 11, l’, and 
the iron core j is magnetized. The iron core 
consequently damps the vibrations of the prong 
a1 and effects at the same time a slight altera 
tion of the form of the prong, this alteration 
slightly changing the phase displacement of this 
prong relative to the prong l1 as well as the fre 
quency of the said prong 01. When choosing the 
arrangement accordingly, the Lissajous ?gure 
changes from form c to form b, and the original 
condition is arrived at: The selenium cell is not 
illuminated, the contact 21, P reopens, and the 
magnetization of the iron core 1' is interrupted. 
The strength of the in?uence the iron core ex 
erts upon the prong a1 when the contact is 
closedmaybeadjustedbymeansofthere 

I claim: . 

1. In combination, an oscillator, a mirror con 
nected'to, and adapted to be vibrated by, this os 
cillator, another oscillator, another mirror, this 
other mirror being connected to, and adapted to 
be vibrated by, the said other oscillator, a source 
of rays, a receiver sensitive to the rays emitted 
by this source of rays, this receiver being so dis 
posed as to be adapted to receive the rays ema 
nating from the source of rays and successively 
re?ected by the said two mirrors, and an electric 
device connected to the said receiver and adapted 
to in?uence one of the two oscillators. 
-2. In a combination according to claim 1, an 

electron valve, 0. battery connected to this valve, 
and means connecting this battery to the said . 
electric device, the said receiver being connected 
to the grid of the said electron valve. 

3. In a combination according to claim 1, an 
electron valve, 0. batery connected to~this valve, 
and means connecting this battery to the said 
electric device, these meanscomprising a relay 
connected to the said device, the said receiver 
being connected to the grid of the said electron 
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valve. 100 
4'. In combination, an oscillator, a mirror con 

nected to, and adapted to be vibrated by, this os 
cillator, another oscillator, this other oscillator 
being mechanic, another mirror, this other mir 
ror being connected to, and adapted to be vibrated 105 
by, the said other oscillator, ‘a source of rays, a 
receiver‘ sensitive to the rays emitted by this 
source of rays, this receiverbeing so disposed asw . 
to be adapted to receive the rays emanating from 
the source of rays and successively re?ected by 110 
the said two mirrors, and an electro-magnet con 
nected to the said receiver and adapted to in 
fluence the said other oscillator. 

5. In combination, two tuning forks, a source 
of rays, a receiver sensitive to the rays emitted 115 
by this source of rays, this receiver being so dis 
posed as to be adapted to receive the rays emanat 
ing from the source of rays and successively re 
?ected by the two tuning forks, and an electro 
magnet connected to the said receiver and adapt- 12;, ' 
ed to in?uence one of the two tuning forks. 
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